Short running title: Transcriptome analysis of mango cultivars. 8 Abstract 1 Mango is an economically important fruit crop of many tropical and subtropical countries. 2 Recently, leaf and fruit transcriptomes of mango cultivars grown in different geographical 3 regions have characterized. Here, we presented comparative transcriptome analysis of four 4 mango cultivars i.e. cv. Langra, cv. Zill, cv. Shelly and cv. Kent from Pakistan, China, Israel and 5 Mexico respectively. De-novo sequence assembly generated 30,953-85,036 unigenes from RNA-6 Seq datasets of mango cultivars. KEGG pathway mapping of mango unigenes identified 7 terpenoids, flavonoids and carotenoids biosynthetic pathways involved in flavor and color. The 8 analysis revealed linalool as major monoterpenoid found in all cultivars studied whereas, 9 monoterpene α -terpineol was specifically found in cv. Shelly. Ditepene gibberellin biosynthesis 10 pathway was found in all cultivars whereas, homoterpene synthase involved in biosynthesis of 11 4,8,12-trimethyltrideca-1,3,7,11-tetraene (TMTT; an insect induced diterpene) was found in cv. 12 Kent. Among sesquiterpenes and triterpenes, biosynthetic pathway of Germacrene-D, an anti-13 bacterial and anti-insecticidal metabolite was found in cv. Zill and cv. Shelly. Two bioactive 14 triterpenes, lupeol and β -amyrin were found in cv. Langra and cv. Zill. Unigenes involved in 15 biosynthesis of carotenoids, β -carotene and lycopene, were found in cultivars studied. Many 16 unigenes involved in flavonoid biosynthesis were also found. Comparative transcriptomics 17 revealed naringenin (an anti-inflammatory and antioxidant metabolite) as 'central' flavanone 18 responsible for biosynthesis of an array of flavonoids. The present study provided insights on 19 genetic resources responsible for flavor and color of mango fruit. 20 Recent transcriptome analysis of leaves and fruits of several mango cultivars by RNA-20 Seq provided insights of fundamental molecular biology of this plant. We first of all reported the 21 mango leaf transcriptome of cv.
datasets has potential to be utilized in mango breeding programs. 8
Genome-wide association, genetic mapping and identification of trait specific markers 9 help to deploy important genes involved in flavor, aroma and pulp consistency for which mango 10 is popularly consumed (Srivastava et al. 2016 Langra sequence reads were from mango leaves where as other three were from mango fruits. In 7 case of cv. Shelly, sequence reads of samples at different time intervals were pooled and used for 8 subsequent analysis. For cv. Kent, sequence reads of mature mango RNA-Seq data were 9 processed. 10
Preprocessing of Mango RNA-seq Reads 11
Reads were converted from SRA format to fastq format using SRA Toolkit 12 (https://www.ncbi.nlm.nih.gov/sra/docs/toolkitsoft/). Each SRA file provided two paired-end 13 fastq files. The sequence reads were examined for quality by FASTQC 14 (https://www.bioinformatics.babraham.ac.uk/projects/fastqc/) and were filtered by FASTX 15 toolkit (http://hannonlab.cshl.edu/fastx_toolkit/) to obtain high-quality reads (reads with Q score 16 Perl scripts is part of Trinity pipeline. In brief, Trinity assembles the reads into unique sequences 5 of transcripts, known as contigs. These contigs were clustered by constructing the complete de 6
Bruijngraph for each cluster, and then partitioned the full read set among these disjoint graphs. 7
Finally, Trinity processed the individual graphs in parallel, tracing the path that reads and pairs 8 of reads take within the graph, ultimately reporting full-length transcripts for alternatively 9 spliced isoforms, and teasing apart transcripts that corresponds to paralogous genes (Grabherret 10 al. 2011). Consequently, we obtained four unigenes datasets corresponding to four mango 11 cultivars. 12
BLAST Analysis of Unigenes 13
Multiple BLAST strategies were used for sequence comparisons of unigenes against 14 different sequences databases. (a) All unigenes from four assemblies were aligned 15 against each other by BLASTN (E value cutoff ≤ 1e −5 ) to find the common and unique 16 transcripts. The stringent alignment was defined by an E-value threshold of <1e - with E-value cut-off ≤ 1e -5 . 5
Functional Annotations of Unigenes 6
The assembled unigenes datasets were also filtered for redundant sequences using CD-HIT 7 FASTX toolkit, the high quality clean reads were used for de novo assembly by Trinity using 1 uniform parameters. Collectively, all cleaned high quality sequence read datasets contained 2 102.9 million reads, with more than 6.5 billion nucleotides (Table 1) . 3
The four RNA-Seq datasets were assembled individually resulting in four datasets of 4 unigenes ( Table 2 ). The N50 of the assembled transcripts datasets were in the range of 525 -5 1598 nucleotides ( Table 2 ). The number of unigenes were as follows; cv. Langra = 30,953; cv. confidence for comparative transcriptome analysis. 10
Functional Annotation of Assembled Unigenes 11
To characterize the putative functions of mango unigenes, three different BLAST sequence 12 similarity search strategies were adopted. 13
(1) All unigenes datasets were aligned against NT (non-redundant nucleotide sequence database), 14 NR (non-redundant translated sequence database), Plant NT/NR, SwissProt and UniProt 15 databases using BLAST. Sequence similarity searching showed homology of 83-96% unigenes 16 with sequences in Nt and Nr databases. 17
(2) The unigene sequences were also compared with genomic sequence datasets of different 18
Viridiplantae which revealed considerable sequence similarity with Cirus sinensus, Citrus 19 clementina, Populus tricarpa, Vitis vinifera and Riccinus communis (Figure 1) . 20
(3) To find out cultivar-specific and 'consensus' sequences (i.e. unigenes common in four mango 1 datasets studied); unigenes of four cultivars were compared to each other using BLAST. At 2 every instance, one unigenes dataset was selected as query while other three datasets were 3 considered as database. BLAST searches showed that 80-98% unigenes sequences of four 4 mango cultivars have ≥ 75% identity with each other. 5
InterProScan provides a systematic language to describe the attributes of genes and gene 
